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ABSTR ACT 
~ study of the boring sponges of the Zuari and Mandovi estuaries 
in relation to those in the open sea has revealed that the percentage of 
incidence of Chona celata Grant and C. vastifica Hancock in the marine 
environment is rather negligi ble (3 and 2% re!pectively). But in the estuaries 
of these two major rivers the incidence of C. vastifica is more (8%) and the 
Oyster Crassos trea cllcuJ/ala Born. formed tbe main target of th is species. 
The distrib:Jlion of C. vastifica in both these estuaries is morc o~ less similar 
and occur throughont the year. But C. celata is found only during the 
summer months, in both the estuaries. 
I NTRO DUCTION 
The problem of calc iu m carbonate penetration by marine organ isms 
has received considerabl e attention in the recent past both from the Oystermen 
an d Biologists al .ike in view of its eco nomic importance. It is found that 
representatives of about 12 major groups of mar ine plants and animal s 
are involved in this destructive activity in nature. The part played by 
sponges, especially by boring sponges of the genus C/iana Grant, is by no 
way unimportant s ince they can cause considerable damage to the calcium 
ca rbonate produ cing o rgani sms of the sea. The "spice bread disease" 
causing wide spread depletion of the oyster beds was well 'known to the 
oystermen of France as ea rly as 1826. Since then the ever increasing reports 
of 'sponge disease' from many parts of the world made the conservation 
agencies to study the variou s aspects of this problem in deta il. Hornell 
(1 904) recorded Cliana margaritifera as an enemy of pearl oyster in Ceylon, 
but according to him it was only a disease of 'adult life'. Subsequent 
survey conducted in the Indian seas (Thomas , 1970) revealed the presence 
of a total of 32 species of boring sponges in the Indian Seas . The pearl 
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oysters and edi)Qle oysters of Gulf of Manne r and Palk Bay have beet> 
investigated ;·,1 detail and found that usually 2 species (Cliona celata and 
C. vastific(JJ) infest the former and 4 species ( C. alata. C. vastifica, 
C. carpp<lIe'i and Aka minutajinfest the latter. It is also noted that C. celata 
infest 'the Oys ter Crassoslrea madrasensjj and C. cucullata a like , but C. vasti-
ficr is commo n only in the former. The Goa region is very rich in edible 
Jyste rs and CrasSOSlreQ cucullata Born , forms extensive bed s in the intertidal 
// zones. Hence it was feh desirable to study the bo ring sponge fauna in thi s 
area and the present wo rk was initiated in 1973. Certain interesting aspects 
of the distribution of Cliona species of Zuari and Mandovi Estuaries in 
relation to those existing in the marine environment are also discussed . 
I am grateful to Dr. R. V. Nair. Directo r, Central ' Marine Fisheries 
Research Institute , Cochin-18, for permitting me to publi sh this account. 
My si ncere thanks are also due to Dr. E. G . Silas , Central Mari ne Fisheries 
Research Institute for critically going through the typescript and to Mr. K. 
Virabhadra Rao . Emeritus Scient ist, National Institute of Oceanography, 
Goa for the identification of shells represented in the collection. 
MATERIAL AND METHODS 
The territory of Goa situated in the west coast of India at Lat. 
14'54' and 15'48' N and Long. 73'41' and 74'20' E has a coast line of about 
100 Kms. There are 7 major rivers in thi s territory , all flowing in the 
weste rly direction meeting the Arabian Sea. Tbe tidal changes are felt all 
along these rivers even to a distance of about 50 Km s from the mouth and 
the active mix ing up of fresh water and sea wate r makes the environment 
rather brackish , throughout the year except during the monsoon. The edible 
oyster. especiall y Cra$Sostrea cuculla ta Born. abundantly seen along the 
intertidal zones of the sea and the estuaries, formed the main sou rce of thi s. 
study. Apart from this, the shells collected at the cod end of the trawl net 
and those washed asbore were also found suitab le for the faunistic study. 
For calcu lating the percentage of IOcidence on ly those shells harbouring th e 
li ving sponge were taken into account: and special care, in the field, was. 
taken to avoid dupli cation \vhile cou nt ing. Spicules were prepared using 
Nitric acid, and the size of spicu les , based on the measurements of 10 spicules , 
is expressed in mm; and a pattern - lower limit - upper limit - mean - is 
followed throughout. Camera lucida sketches of spicules are also provided 
for the guidance of future workers. 
The stations selected were-Station I (Do na Paula ) . Station 2 (Agacaim} 
al ong the Zuari River and Station I (Caran zalem). Station 2. (Panaji Bridge 
zone) a long the Mandovi River (see Fig. I ) . 
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Fig. 1. Map sb.owing the location of the Zuari and Mandovi estuaries and 
t!!e stations selected (marked ST. 1 and ST. 2). The percentages of 
incidence of Cliona spp. in the different stations studied are also 
graphically represented. Sketches of spicules of all the 4 species 
of Cliolla represented are given at the right hand side. 
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HYDROGRAPHIC CONDITIONS OF THE ZUARI 
AND MANDOVI ESTUARIES 
The mouths of both these rivers are rather funnel shaped, and the 
boundary between the two is marked by the Cabo Ridge projecting into the 
sea in between. The Zuari River flows into the Mormugao Bay and the 
Mandovi River into the Aguada Bay. The tides at Goa are of the semi-
diurnal type and hence mixing up of fresh water brought by the rivers with 
the sea water is a well marked phenomenon. During the rainy season when 
fresh water drainage is more, the salinity . in these estuaries drops down 
considerably. The salinity changes occurring in these estuaries during the 
various seasons were studied in detail by Dehadrai and Bhargava (1972) and 
found that almost marine conditions prevail in the Zuari Estuary during the 
post monsoon months whereas in the Mandavi Estuary the fresh water 
discharge continues to eXIst throughout the year. The salinity in both these 
estuaries varied from 32.S to 34.0%0 during January-May; and in monsoon 
period (June-August) it came down to 5%. in the Zuari Estuary whereas in 
the Mandovi Estuary almost fresh water conditions prevailed. Details 
rega rding temperature, oxity, productivity etc. , 3re given in detail in 
Dehadrai and Bhargava (1972). 
SPECIES COMPOSITION OF THE BORI NG SPO"KGE POPULATION 
IN THE MARINE ENVIRONMENT 
Since the estuarine environment is quite di stinct from tbe sea in 
ph ysico- chemical characters, of which the major being the salinity, only 
such organisms which are capable of tolerating these changes can on ly 
flouri sh in the estuaries. The Clionids occurring in the marine environment 
react differently to exposure to low salinities and hence only a very few have 
succeeded in colonising the estuaries. Any study on t,he distribution of 
boring sponges in the estuarine environment , therefore, would be incomplete 
unless it is made in a comparative way taking into account those species 
existing in the sea nearby also . The follo wing 4 species are known to occur 
in the coastal waters off Goa region. 
I. Cliona celata Grant, 1826. 
Host: Shells , both dead and li vi ng. 
Description: The surfaces of tbe shell are perforated by openings of 0.4-
1.5 mm diameter; perforations. irregular in shape and di stributio.D. Large 
openings lodge excurrent papillae and smaller ones, the incurrent papillae. 
These papillae, in living condition , may be see n flush with the surface or" 
slightly protruding: and a re highly contractile. Excurrent openings at the 
